FINAL
AREA 2 FIELD SAMPLING PLAN

ADDENDUM TO REMEDIAL INVESTIGATION
WORK PLAN
FOR PER- AND POLYFLUOROALKYL SUBSTANCES
(PFAS)

FORMER FORT DEVENS ARMY INSTALLATION, DEVENS, MA

DECEMBER 2018

Prepared for:
U.S. Army Corps of Engineers
New England District
Concord, Massachusetts

Prepared by:

KOMAN Government Solutions, LLC
293 Boston Post Road West, Suite 100
Marlborough, MA 01752
Contract No.: W912WJ-18-C-0011




NOTICE

The United States Department of Defense, Department of Army, funded wholly or in part the
preparation of this document and work described herein under Contract No. W912WJ-18-C-

0011. Mention of trade names or commercial products does not constitute endorsement or
recommendation for use.







TABLE OF CONTENTS

1.0 INTRODUCTION AND BACKGROUND.......cooiiiiiiiiieiie e 1
2.0 OBUIECTIVES ...ttt ettt bbb e et e nae e be e e 1
3.0 PROJECT ORGANIZATION AND RESPONSIBILITIES........ccoccoviiiiiiieniee e, 1
40 GENERAL REMEDIAL INVESTIGATION APPROACH .......ccoccviiiiiiie e 1
4.1 Evaluation of Previous PFAS RESUITS........ccoviiiiiee ettt 2
4.2 Groundwater INVESTIGAtION. ........oiiiiieicece e s re e 2
O S (o 11 ATy AT L4 o] o SR 2
4.4 Surface Water and Sediment INVESTIGatioN .........ccorveieiiiiiiinis e 3
4.5  INIIAl DA REVIEW ....oviiiiiiiiieiie ettt sttt sttt sn e 3
4.6  Monitoring Well INStallation...........c.cooiiiiiiiiicic e s 3
4.7  Baseline Sampling of New Monitoring WellS ..........ccoooiiiiiiiiicee e 4
4.8  Sampling of Water SUPPIY WELIS..........coviiiiiiiiee e 4
5.0 FIELD ACTIVITIES BY AREAS OF CONCERN/AREAS OF INTEREST ................ 4
T8 A @ O 0 TSSOSO 4
5.1.1 Introduction/ Conceptual Site Model DiSCUSSION ........ccuevveieieieeienesiese e se e sie e 4
512 Previous PFAS SamMPliNg.......cooiiiiiiieeeee s 5
5.1.3 Remedial Investigation Approach/Sampling Plan ..o 5

T N O L O 1 7 USSR 6
5.2.1 Introduction/Conceptual Site Model DIiSCUSSION ........coveieiiiierieiieie e 6
522 Previous PFAS SamMPIiNG.......ccoiiiiiiiie e 8
5.2.3 Remedial Investigation Approach/Sampling Plan ...........cccooeviiiiicicniic e 8
5.2.3.1  Groundwater Sample COlIECHION ..........cciiiiiiiiiiccc e 8
5.2.3.2  Groundwater Vertical Profiling ..........ccccoooiiiiiiiii e 9
5.2.3.3  SOIl SAMPIING ....ciiiiiiiiii ettt sttt s e et e be e e s reeraenrenre s 9
5.2.3.4  Surface Water and Sediment SAmpPling..........ccccoeiiiiiiiiiie e 10
5.2.3.5 Monitoring Well INStaHlation ...........cccoviiiiiiiiiiieecs e 10
5.2.3.6  Baseline Sampling of New Monitoring WellS ... 11

5.3 ADC 436G ittt ettt ra e be e ra e teennee s 11
531 Introduction/Conceptual Site Model DIiSCUSSION ........ccoveiiiiiie it 11
5.3.2 Previous PFAS SamMPIiNG.......cooiiiieiee e 12
533 Remedial Investigation Approach/Sampling Plan ... 12
5.3.3.1  Groundwater Sample COllECHION ..........cccoiieiiiiic e 12
5.3.3.2 Groundwater Vertical Profiling ..........ccooeiiiiiiic e 12



TABLE OF CONTENTS

5.3.3.3 SOOIl SAMPIING ...cciiiiiiiiiite e 13
5.3.3.4  Surface Water and Sediment SampPling..........ccccooeieiiieiiiie e 13
5.3.3.5  Monitoring Well INStallation.............ccoviiiiiiiiiic e 14
5.3.3.6  Baseline Sampling of New Monitoring WellS ............cccoovoiiiiininciic e 14

0.4 ADC 43T .. 14
54.1 Introduction/Conceptual Site Model DISCUSSION .......ccccveveiiiiieiiciee e 14
5.4.2 Previous PFAS SAMPIiNG.......c.coiiiioiiiiie sttt sttt nne s 15
543 Remedial Investigation Approach/Sampling Plan ... 15
5.4.3.1 Groundwater Sample COlIECTION .........cccoiiiiiiccc e 15
5.4.3.2  Groundwater Vertical Profiling .........cccccoiviiiiiiii i 16
5.4.3.3 SOOIl SAMPIING....oiiiiiiiiicic ettt r e re e nre s 16

ST T N © [ O 4 TP 16
55.1 Introduction/Conceptual Site Model DIiSCUSSION ......ccccoverviivirieiieieie e 16
5.5.2 Previous PFAS SamMPliNG.......c.coiiiiiiiiic st te sttt st sre s 17
55.3 Remedial Investigation Approach/Sampling Plan ... 17
5.5.3.1 Groundwater Vertical Profiling .........ccccooiiiiiiiiiiieeee e 17
5.5.3.2 SOOIl SAMPIING....iiiiiiiiiiiic e ettt sr et re e nre e 18
5.5.3.3  Surface Water and Sediment SAmpPling..........ccooviiiiieiiiie e 18
5.5.3.4  Monitoring Well INStallation ..o 19
5.5.3.5 Baseline Sampling of New Monitoring WellS ............cccoooiiiiininiii e 19

5.6 MACPHERSON WATER SUPPLY WELL ......coooiiiiiiiie e 19
5.6.1 Introduction/Conceptual Site Model DIiSCUSSION .......ccccceiiiiiiieiicicic e 19
5.6.2 Previous PFAS SamMPIiNG.......cooiiii e 19
5.6.3 Remedial Investigation Approach/Sampling Plan ... 20
5.6.3.1  Groundwater SAMPIING ......c.coeiiiii e e re s 20
5.6.3.2  Groundwater Vertical Profiling .........c.cccoviiiiiiiii i 20
5.6.3.3 SOOIl SAMPIING ...ttt 21
5.6.3.4  Surface Water and Sediment Sampling..........cccoooirrieii e 21
5.6.3.5  Other SAMPIING ..c..oiiiiiiiiie ettt see et et sre e e 22
5.6.3.6  Monitoring Well INStallation...........c.ccuiiiiiiiiiiiicse e 22
5.6.3.7 Baseline Sampling of New Monitoring WellS ... 22

6.0 FIELD QUALITY CONTROL SAMPLES........cooiiieie e 22
7.0 FIELD PROCEDURES ........coii ettt sttt 22
8.0 SAMPLING PACKAGING AND SHIPPING REQUIREMENTS ........ccoeiiiiiiiinin 23



ACRONYMS AND ABBREVIATIONS

AAFES Army Air Force Exchange Service

AFFF aqueous film-forming foam

AOC Area of Contamination

bgs below ground surface

cm/sec centimeter per second

CSM conceptual site model

Devens former Fort Devens Army Installation

DOC dissolved organic carbon

DPT direct push technology

DQO data quality objective

DRMO Defense Reutilization and Marketing Office

FSP Field Sampling Plan

ft feet/foot

HERA Draft Baseline Human Health Risk Assessment and Screening Level
Ecological Risk Assessment

IDW investigation derived waste

KGS KOMAN Government Solutions

LHA lifetime health advisory

LT™M long-term monitoring

MassDEP Massachusetts Department of Environmental Protection

MNA monitored natural attenuation

ng/L nanograms per liter

NIA North Impact Area

ORSG Office of Research and Standards Guideline

PA Preliminary Assessment

PFAS per-and polyfluoroalkyl substances

PFHpA perfluoroheptanoic acid

PFHXS perfluorohexane sulfonic acid

PFNA perfluorononanoic acid

PFOA perfluorooctanoic acid

PFOS perfluorooctanesulfonic acid

POL Petroleum, Oil, and Lubricants

QC quality control

RI Remedial Investigation

ROD Record of Decision

RQD rock quality designations

SHL Shepley’s Hill Landfill



SI

SoP

SSL

TOC

TOP
UFP-QAPP
USACE
USEPA
usT

ACRONYMS AND ABBREVIATIONS

Site Inspection

standard operating procedure

site-specific screening level

total organic carbon

total oxidizable precursor

Uniform Federal Policy Quality Assurance Project Plan
United States Army Corps of Engineers, New England District
United States Environmental Protection Agency

underground storage tank



1.0 INTRODUCTION AND BACKGROUND

This Field Sampling Plan (FSP) for Area 2 at Former Fort Devens Army Installation (Devens)
located in Devens, Massachusetts has been prepared by KOMAN Government Solutions (KGS)
on behalf of the United States Army Corps of Engineers, New England District (USACE) and has
been generated as an addendum to the Draft Remedial Investigation Work Plan for Per- and
Polyfluoroalkyl Substances (PFAS) (KGS, 2018a). Area 2 consists of Areas of Contamination
(AOC) 05, 32/43A, 43G, 43J, and 76 at Devens as well as the MacPherson water supply well
investigation area (Figure 1). The other AOCs and areas of investigation for the Remedial
Investigation (RI) will be addressed as part of Area 1 and Area 3 FSPs. Areas 1, 2, and 3 were
designated for sequencing of field activities and do not represent prioritization.

A base-wide Preliminary Assessment (PA) for per- and polyfluoroalkyl substances (PFAS) was
completed in 2017 (KGS, 2017) that identified several AOCs at Devens where aqueous film-
forming foam (AFFF), which is a source of PFAS, was stored, used, or released. A Site Inspection
(SI) (BERS-Weston, 2018b), a one-time sampling of existing long-term monitoring (LTM) wells
(KGS, 2018b), and SI Addendum (BERS-Weston, 2018a) were subsequently completed and
concluded that PFAS are present in groundwater and soil at several AOCs in Area 2. In addition,
PFAS have been detected in the MacPherson water supply well, which is located on Devens
(Figure 1). Therefore, the Army is conducting an RI under the Comprehensive Environmental
Response, Compensation, and Liability Act to determine the nature and extent of PFAS in
groundwater, soil, surface water, and sediment at AOCs 05, 32/43A, 43G, 43J, and 76 at Devens,
to determine whether sources at Devens are impacting public water supply wells, and to evaluate
whether PFAS are present in environmental media at Devens at concentrations that pose an
unacceptable risk to human health or the environment.

2.0 OBJECTIVES

The purpose of this FSP is to provide the sampling design and rationale associated with each AOC
for Area 2 and is intended to be used in conjunction with the Rl Work Plan (KGS, 2018a) and the
project Uniform Federal Policy Quality Assurance Project Plan (UFP-QAPP) [Appendix A of the
RI Work Plan (KGS, 2018a)]. This FSP has been developed to support the study goals, questions
and decision statements summarized in Worksheet #11 (Data Quality Objectives) of the
UFP-QAPP. All of the PFAS UFP-QAPP worksheets referenced in this FSP are provided in
Appendix A of this FSP. A conceptual site model (CSM) for the presence of PFAS in the
environment at Devens and potential exposure pathways are provided in Section 3 of the Rl Work
Plan. AOC-specific CSM details are provided in Section 5.0 of this FSP.

3.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

The organizational structure for the PFAS RI at Devens is provided in combined Worksheet #3
and #5 (Project Organization and UFP-QAPP Distribution) of the UFP-QAPP. Personnel
qualifications for key project personnel are summarized on combined Worksheet #4, #7, and #38
(Personnel Qualifications) of the UFP-QAPP. Communication pathways are provided in
Worksheet #6 (Communication Pathways) of the UFP-QAPP (Appendix A).

40 GENERAL REMEDIAL INVESTIGATION APPROACH

This section provides a general overview of the RI approach at Area 2. A discussion of the CSM
and data quality objectives (DQO) for PFAS at each AOC as well as figures and tables that provide
the sampling plan for each AOC, are provided in Section 5.0 of this FSP. Requirements for



collection of field quality control samples are discussed in Section 6.0. A listing of field standard
operating procedures (SOP) applicable to the Area 2 investigation is provided in Section 7.0.
Sample packaging and shipping requirements are summarized in Section 8.0. Management of
investigation-derived waste (IDW) is summarized in Section 9.0 and processes for field assessment
and corrective actions are presented in Section 10.0.

Field work in Rl Area 2 will be conducted using an approach that will allow for timely collection,
receipt, and review of data that will be incorporated into the CSM for each AOC and that will help
guide additional field activities, if needed. The investigation program is intended to be dynamic
such that the initial proposed activities will be completed, and the results provided and discussed
with the U.S. Environmental Protection Agency (USEPA) and Massachusetts Department of
Environmental Protection (MassDEP) to expedite selection and implementation of additional
activities needed to achieve the study goals and DQOs specified in UFP-QAPP Worksheet #11
(Data Quality Objectives) at Area 2 (Appendix A). A scoping meeting was conducted on August
29, 2018 to discuss sampling locations with the base closure team and stakeholders for Area 2.

4.1 Evaluation of Previous PFAS Results

The PFAS groundwater and soil data obtained during the SI (BERS-Weston, 2018b), a one-time
sampling of existing LTM wells (KGS, 2018b), and SI Addendum (BERS-Weston, 2018a) were
used to develop the sampling plan for Area 2. No surface water or sediment samples were collected
from Area 2 surface water bodies during the Sl or Sl addendum (BERS-Weston, 2018b and 2018a)
or the LTM sampling (KGS, 2018b).

Historic PFAS groundwater results at Area 2 AOCs are compared to the USEPA Lifetime Health
Advisory (LHA) of 70 nanograms per liter (ng/L) for the sum of perfluorooctanesulfonic acid
(PFOS) and perfluorooctanoic acid (PFOA).

4.2 Groundwater Investigation

An extensive groundwater monitoring well network is available at many of the AOCs being
investigated at Area 2. Whenever possible, existing monitoring wells will be sampled for PFAS
analysis to provide data regarding the extent of PFAS in groundwater at Devens. The existing
groundwater monitoring well network will be augmented with groundwater vertical profile
sampling (“profiling”) involving direct push technology (DPT) and/or possibly sonic drilling
technology, both of which are proven to provide representative groundwater samples that will
support the objectives of this R, as outlined in Section 2.0 of the Rl Workplan (KGS, 2018a). The
groundwater vertical profiling will be conducted in conjunction with sampling of existing
monitoring wells to delineate PFAS groundwater contamination vertically and laterally in the
aquifer.

4.3  Soil Investigation

Surface and subsurface soil samples will be collected for PFAS analysis from the unsaturated zone
to identify and/or confirm the location of potential PFAS source areas that have been tentatively
identified at AOC 76 in the SI Addendum (BERS-Weston, 2018a). While PFAS have been
reported in groundwater at AOCs 32/43A, 43G, 43J and at the MacPherson municipal water supply
well, a potential source for PFAS groundwater contamination was not identified. For these AOCs
where groundwater contamination has been reported but no known source has been identified, the
additional groundwater data collected during this RI will be reviewed to identify unknown source
areas that may potentially be located at Devens. If the groundwater data indicate a previously
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unidentified source area at Area 2, additional soil sampling may be completed to define the nature
and extent in soil and provide data that can be used in support of the Risk Assessment.

At AOC 05, based on the lack of known use of AFFF at SHL and a review of the groundwater
results obtained during the SI (BERS-Weston, 2018b) and LTM sampling (KGS, 2018b) the
presence of low concentration PFAS in groundwater within SHL is not attributed to a specific
point sources involving past activities associated with the use of AFFF (i.e., fire training, hose
cleaning, etc.). Therefore, soil sampling at AOC 05 is not planned at this time. However, if
groundwater data indicate that a potential point source area within the landfill is present,
advancement of soil borings may be considered.

4.4  Surface Water and Sediment Investigation

Collection of surface water and sediment samples from Area 2 surface water bodies was not
conducted during the Sl or SI addendum (BERS-Weston, 2018b and 2018a) or LTM sampling
(KGS, 2018b). To date, no surface water or sediment samples have been collected at Area 2 for
PFAS analysis. Therefore, a network of collocated surface water and sediment samples has been
developed for Area 2 aquatic systems to determine if PFAS are present in these media. The
locations and number of samples within each aquatic system were selected for two purposes: 1) to
determine if PFAS are present in areas most likely to be impacted by PFAS originating (either
through groundwater discharge or overland flow of contaminated surface soils and/or AFFF) from
the Area 2 AOCs, and 2) determine if PFAS are present in surface water and sediment at locations
upgradient and downgradient of AOCs (for rivers and streams) or along shoreline of ponds that
are more distal from the AOCs.

If PFAS are detected in surface water and/or sediment at concentrations that represent a potential
risk to human health and the environment (i.e., concentrations greater than the USEPA site-specific
screening levels (SSLs) [USEPA, 2018] or ecological screening levels presented in the Draft
HERA Work Plan [KGS, 2018d]), then additional sampling of surface water and sediment may be
conducted near areas of potential risk that were identified.

4.5 Initial Data Review

The results from groundwater vertical profiling, soil sampling, sampling of existing monitoring
wells, and surface water and sediment sampling at Area 2 will be evaluated in coordination with
USEPA and MassDEP to determine if the vertical and lateral extent of PFAS in environmental
media have been adequately delineated. If significant data gaps in the extent of PFAS are
identified, then additional activities will be completed to address data gaps. If additional potential
point sources or secondary sources, such as sewer lines and storm water drainage systems are
identified through review of the results, then additional groundwater vertical profiling and/or soil
sampling may be completed to further delineate the nature and extent of PFAS related to these
potential sources.

4.6 Monitoring Well Installation

The Army plans to install overburden monitoring wells in Area 2 following a review of the PFAS
data obtained from groundwater vertical profiling, soil sampling, and existing monitoring wells,
which will aid in determining the location and screen settings of the permanent monitoring wells.
Tentative well locations are shown on figures, but actual well locations will be determined based
on review of data and discussion with the regulatory agencies. The PFAS groundwater monitoring
network will be designed to monitor PFAS concentrations within and bounding potential plumes



identified through the groundwater vertical profiling and existing monitoring well sampling effort
associated with this Rl. The wells will be installed through drive and wash drilling.

During advancement of borings for permanent monitoring well installations, continuous soil cores
collected from the water table to the bottom of the boring will be logged for field lithologic
classification at select locations and select soil samples will be collected from the saturated zone.
This logging/sampling will provide for further evaluation of hydrogeology and PFAS fate and
transport. In addition to field descriptions of soil characteristics, a select subset of soil samples
will be collected for grain size, total organic carbon (TOC), and total oxidizable precursor (TOP)
assay analysis. These borings and well installations will be conducted using DPT and/or sonic
drilling technology. These technologies provide for continuous soil logging and sampling, as
needed during borehole advancement.

4.7  Baseline Sampling of New Monitoring Wells

After new monitoring wells are installed and developed, a synoptic water level measurement event
will be conducted for Area 2 to evaluate groundwater flow within and between each AOC. The
synoptic water level event will consist of monitoring water levels at a combination of new and
existing monitoring wells. The specific wells for the synoptic water level event will be determined
after the locations and screen settings of the new monitoring wells are determined. In addition,
one round of groundwater samples will be collected from the new monitoring wells and analyzed
for PFAS. A subset of samples from select wells in areas of high PFAS concentrations will also
be sampled for dissolved organic carbon (DOC) and total oxidizable precursor (TOP) assay
analysis to evaluate the fate and transport of PFAS and assess potential for total PFOS and PFOA
mass in each sample through evaluation of the presence of compounds that biotransform into fully
fluorinated PFAS compounds including PFOS and PFOA. These data will be used to assess the
potential for continuing sources.

4.8  Sampling of Water Supply Wells

Sampling of public or private water supply wells may be completed in support of the RI, if, during
completion of the above RI activities, a potential migration pathway to public or private water
supply wells located beyond Devens is identified.

5.0 FIELD ACTIVITIES BY AREAS OF CONCERN/AREAS OF INTEREST
51 AOCO05
5.1.1 Introduction/ Conceptual Site Model Discussion

AOC 05 was not identified during the base-wide PFAS PA (KGS, 2017) as an area of known use,
storage, or disposal of AFFF. However, it was included in the Sl due to its historical use as a
municipal landfill that may have received materials containing PFAS. Shepley’s Hill Landfill
(SHL) is located in the northeast corner of the former Main Post of Fort Devens and occupies 84
contiguous acres (Figure 1). The landfill is bordered to the east by Plow Shop Pond and land
formerly containing a railroad roundhouse, to the west by Shepley’s Hill, to the south by recent
commercial development and AOC 32, and to the north by wooded and residential areas.
Nonacoicus Brook, which drains Plow Shop Pond to the Nashua River, is located north of the
landfill, and is identified as the northern boundary of what is called the North Impact Area (NIA)
(i.e., the area downgradient of the landfill with groundwater that is believed to have been impacted
by the presence of SHL).



An extensive overburden and bedrock monitoring well network occupies much of AOC 05.
Groundwater flow direction in the overburden and bedrock at Shepley’s Hill has been extensively
studied (Geosyntec, 2018). Groundwater flow direction in the southern portion of the landfill is
generally to the east/northeast toward Plow Shop Pond. Groundwater flow in the middle portion
of the landfill is also generally to the northeast, toward Plow Shop Pond. An impermeable barrier
wall was installed in 2012 west of Plow Shop Pond to mitigate the arsenic flux to Red Cove/Plow
Shop Pond by groundwater flow from the SHL. Groundwater flow in the northern most portion
of the landfill is to the north toward Nonacoicus Brook. Groundwater flow beyond the northern
limits of the landfill is generally to the north toward Nonacoicus Brook. The generalized
groundwater flow direction at AOC 5 is shown on Figure 2.

5.1.2 Previous PFAS Sampling

As part of the SI (BERS-Weston, 2018b) and LTM sampling (KGS, 2018b), samples were
collected from a total of 25 groundwater monitoring wells and two extraction wells within SHL
and the NIA to assess potential PFAS impacts to groundwater. PFAS were detected in the influent
to each extraction well, but at concentrations that were less than the LHA.

PFAS concentrations greater the LHA were detected at two of 25 monitoring wells sampled during
the SI and LTM sampling. The LHA exceedances in groundwater were reported in monitoring
wells located to the northeast and north of the landfill. The data from previous sampling events
are shown on Figure 2.

5.1.3 Remedial Investigation Approach/Sampling Plan

Due to the extensive groundwater monitoring well network that exists at AOC 5, the PFAS
remedial investigation at AOC 5 will rely on the existing monitoring well network to better define
the vertical and lateral extent of PFAS in groundwater at AOC 5 and characterize groundwater in
this area that originates from SHL and Plow Shop Pond. No new monitoring well installations are
proposed for this AOC. The groundwater data set will be augmented with surface water and
sediment samples to be collected from Plow Shop Pond and Nonacoicus Brook. Details on the
sampling plan for AOC 5 are provided below.

5.1.3.1 Groundwater Sample Collection

A network of existing monitoring wells will be sampled for PFAS analysis to further define the
vertical and lateral distribution of PFAS in groundwater in areas where PFAS concentrations are
exceeding the LHA or are approaching the LHA. The locations of monitoring wells to be sampled
for PFAS analysis are shown on Figure 2. A listing of existing wells at AOC 5 to be sampled
during the RI, including well construction information, is provided in Table 1. The sampling
nomenclature and analytical scope is provided in Table 2.

Groundwater samples will be collected from existing monitoring wells for PFAS analysis using
technical procedures specified in Section 7.0 of this FSP and Worksheet #21 of the UFP QAPP.
Field quality control samples, such as field duplicate and field blanks will be collected at a
frequency as specified in Worksheet #20 of the UFP-QAPP (Appendix A).

5.1.3.2 Surface Water and Sediment Collection

Collocated surface water and shallow sediment samples, involving cores (0 to 6 inches), will be
collected from six locations in Plow Shop Pond and at seven locations along a run of the
Nonacoicus Brook between Plow Shop Pond to the Nashua River to determine if PFAS are present
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in surface water and sediment at these surface water features (Figures 1, 2, 10, and 11). If a
potential for human health and/or ecological risks are identified (i.e., PFAS are present at
concentrations greater than USEPA SSLs [USEPA, 2018] or ecological screening values presented
in the HERA Work Plan [KGS, 2018d]), additional surface water and sediment sampling may be
needed to identify which areas of Plow Shop Pond or Nonacoicus Brook are contributing the
greatest risk.

Surface water and sediment samples will be analyzed for PFAS by isotope dilution (analyte list in
QAPP Worksheet #15), TOC, and grain size. Field quality control (QC) samples will be collected
at a frequency specified by Worksheet #20 of the UFP-QAPP (Appendix A). Sample collection
procedures are provided in Worksheet #21. The sampling nomenclature for each surface water
and sediment location and the quality control samples are provided in Table 3. In addition, Table 3
provides direction on whether surface water and sediments should be collected from the shoreline
or main channel of a surface water system. The Nonacoicus Brook is surrounded by relatively
wide wetland systems and in general, surface water and sediment will be collected from the bank
of the main stream channel to evaluate whether PFAS are present in surface water and sediment at
locations that potentially receive PFAS contaminated surface water from upstream locations (i.e.,
Plow Shop Pond). However, at a couple of locations along the Nonacoicus Brook, samples will
be collected from the southern shoreline of the wetland system to assess surface water and
sediment where groundwater impacted by SHL may be discharging directly to the wetland.

5.1.3.3 Soil Sample Collection

As discussed in Section 4.3, soil sampling within the landfill is not planned at this time. SHL was
not identified as an area of known use, storage, or disposal of AFFF (KGS, 2017). No exceedances
of the LHA were reported at monitoring wells located within landfilled material at SHL. Based
on the lack of known use of AFFF at SHL and a review of the groundwater results obtained during
the SI (BERS-Weston, 2018b) and LTM sampling (KGS, 2018b) the presence of low concentration
PFAS in groundwater within SHL is not attributed to a specific point sources involving past
activities associated with the use of AFFF (i.e., fire training, hose cleaning, etc.). However, if
groundwater data indicate that a potential point source area within the landfill is present,
advancement of soil borings may be considered.

52 AOC 32/43A
5.2.1 Introduction/Conceptual Site Model Discussion

AOC 32 (Former Defense Reutilization and Marketing Office [DRMO] Yard) was used by the
Army as an active materials storage facility from approximately 1964 to 1995, where various
materials were processed and stored, including a former waste oil underground storage tank (UST).
In 1994, an Rl was conducted and concluded that soil and groundwater at AOC 32 were impacted
by petroleum contamination that was a result of past storage activities in the area (KGS, 2018a).
The selected remedy at AOC 32 included excavation and off-site disposal of petroleum
contaminated soils with monitored natural attenuation (MNA) and establishment of institutional
controls to address residual petroleum contamination in groundwater. The DRMO yard
historically consisted of three fenced areas (West Yard, East Yard and Tire Recycling Area), and
a former waste oil UST (Figure 3).

AOC 43A (Petroleum, Qil, and Lubricants [POL] Storage Area) served as the central distribution
point for all gasoline stations at Fort Devens during the 1940’s and 1950’s and was subsequently



used until the early 1990’s to store fuels for various purposes. In 1994, an Rl was conducted to
determine the nature and extent of petroleum contamination in soil and groundwater at AOC 43A.
The 1998 Record of Decision (ROD) documented the final remedy of MNA with institutional
controls to address residual petroleum contamination in groundwater (KGS 2018a).

AOCs 32 and 43A were not identified during the base-wide PFAS PA (KGS, 2017) as an area of
known use, storage, or disposal of AFFF. However, at the request of USEPA it was included in
the SI (BERS-Weston, 2018b) due to historical storage of materials for recycling.

The Devens Fire Department reportedly applied AFFF to a 2015 warehouse fire at the Devens
Recycling Center, which is located to the east and downgradient of AOC 32. Based on a review
of site topography, it is possible that AFFF or AFFF-impacted water may have discharged via
overland flow to a nearby detention pond during response actions.

Interpretive groundwater flow direction in overburden and bedrock wells at AOCs 32 and 43A are
shown in Figures 3 and 4. Groundwater flow paths at AOCs 32 and 43A are complicated by thin
glacial overburden over bedrock beneath the area and the steep terrain with exposed bedrock within
Shepley’s Hill to the west. Previous remedial investigation work completed at AOC 32 indicates
that based on bedrock well installation, the bedrock in the area is comprised of Ayer Granite (a
granodioritic gneiss) which exhibits few fractures and little weathering (Ecology and Environment,
1994). The Ayer granite was determined to be fairly-competent rock expected to have relatively
high rock quality designations (RQD). The report concludes, “the major influence of the bedrock
on the hydrology of the area is the control that the top of bedrock has on groundwater flow, because
of the contrast in hydraulic conductivity between bedrock and the glacial outwash overburden.”

Fairly significant variation in overburden horizontal groundwater gradients, mimicking the
geometry of the bedrock surface, are identified. Hydraulic testing indicated an approximate two
orders-of-magnitude contrast in average hydraulic conductivity between bedrock and glacial
outwash involving 2.5 x 10 centimeters per second (cm/sec) and 1 x 102 cm/sec, respectively.
Silty sand/till hydraulic conductivity averaged 2.3 x 10 cm/sec. Permeability of the crystalline
rock is related to secondary porosity (presence and interconnectedness of fractures) rather than
primary porosity. In some locations the water table is below the top of rock due to generally
shallow bedrock depths, lack of primary porosity in the crystalline bedrock, and good
interconnection with the much more transmissive glacial overburden above. Consequently,
groundwater movement into fractures is expected to reemerge or “daylight” into the increasingly
transmissive glacial overburden which thickens over short distances down gradient and away from
AOCs 32 and 43A.

In this area, the Shepley’s Hill groundwater advective flow model treats shallow bedrock and the
glacial outwash as interconnected (Geosyntec, 2018). A study of shallow bedrock within the Ayer
granodiorite of Shepley’s Hill nearby found a geometric mean hydraulic conductivity of 2.0 ft per
day (7.1 x 10" cm/sec) with rising and falling head hydraulic (slug) testing of 15 open boreholes
(Gannett Fleming and USEPA Region 1, 2012). Local, shallow bedrock fracture movement of
PFAS impacted groundwater from overburden releases which may move into surficial bedrock
fractures is expected to result in reemergence of groundwater over short flow paths down gradient
into considerably more conductive overburden. This is due to bedrock surface relief, gradients,
the hydraulic conductivity contrast, and increasing transmissivity of glacial overburden along flow
paths to the north, east, and south. Therefore, bedrock fractures are not considered a significant
mode of dissolved contaminant transport from the source areas.



Based on a review of depth to water measurements obtained at LTM monitoring wells, overburden
and bedrock groundwater flow direction is variable. Overburden and bedrock groundwater
originating near the UST at AOC 32 migrates to the south/southeast toward the Devens Recycling
Center and then flows primarily to the east, downgradient of the Devens Recycling Center (Figures
3 and 4). Overburden and bedrock groundwater near the East and West yards flows to the south
toward AOC 43A, where the direction of groundwater flow then becomes primarily to the west.
Lastly, overburden and bedrock groundwater north of the Tire Recycling Yard at AOC 32 is
predicted to flow to the east and northeast, under the SHL.

5.2.2 Previous PFAS Sampling

Select overburden and bedrock monitoring wells at AOCs 32 and 43A were sampled for PFAS in
as part of the SI (BERS-Weston, 2018b) and LTM sampling (KGS, 2018b). Six overburden and
two bedrock wells were sampled at AOC 32 and one overburden/bedrock well couplet was
sampled at AOC 43A (Figure 5). At AOC 32, PFAS was detected at concentrations that exceed
the LHA at one overburden well (32Z-01-07XOB).

At AOC 43A, there were no exceedances of the LHA. The PFAS results from both overburden
and shallow bedrock wells at AOCs 32 and 43A can be considered together due to the
characteristics of glacial overburden and bedrock in the area described above associated with
hydraulics, fracture dominated flow in shallow bedrock, and likely reemergence of shallow
bedrock groundwater into glacial overburden (Ecology and the Environment, 1994). The data
from previous sampling events are shown on Figure 5.

No soil samples, surface water, or sediment samples were collected at either AOC.
5.2.3 Remedial Investigation Approach/Sampling Plan

The remedial investigation for PFAS at AOCs 32/43A will entail expanding the groundwater
PFAS data set at these AOCs by sampling a network of existing overburden and shallow bedrock
monitoring wells and/or advancing groundwater vertical profile borings at locations that are
crossgradient and downgradient of the PFAS detections. In addition, surface water and sediment
sampling, soil sampling (if needed), and installation of a monitoring well network will be
completed during this RI. Details on the sampling plan for AOCs 32/43A are provided below.

5.2.3.1 Groundwater Sample Collection

Due to the variability in the direction of groundwater flow in the area of AOCs 32 and 43A, a
synoptic set of groundwater data will be collected from existing groundwater wells to be sampled
prior to initiating sampling to provide concurrent data to support evaluation of static water table
and the associated flow field within the glacial overburden/shallow bedrock system at the time of
sampling. The synoptic data will also be used to evaluate and potentially modify the groundwater
vertical profile locations.

A network of wells has been selected at locations that are located upgradient, cross gradient, and
downgradient of PFAS groundwater contamination. The locations of monitoring wells to be
sampled are shown on Figures 2 and 5. A listing of monitoring wells to be sampled at AOCs 32
and 43A along with the sampling nomenclature and analytical scope are summarized in Table 2
and well construction information is provided in Table 4.

Groundwater samples will be collected from existing monitoring wells for PFAS analysis using
technical procedures specified in Section 7.0 of this FSP and Worksheet #21 of the UFP QAPP.



Field quality control samples, such as field duplicate and field blanks will be collected at a
frequency as specified in Worksheet #20 of the UFP-QAPP (Appendix A). Groundwater samples
will be analyzed for PFAS by isotope dilution (analyte list in QAPP Worksheet #15). The
sampling nomenclature and analytical scope for existing monitoring wells is provided in Table 2.

5.2.3.2 Groundwater Vertical Profiling

Monitoring well data collection will be followed by groundwater vertical profiling at new
locations. Six vertical profiles are planned at AOC 32 and three vertical profiles are planned at
AOC 43A. Due to the relatively thin nature of the saturated overburden at AOCs 32 and 43A
(10 ft to 20 ft) (ABB, 1994) extensive groundwater vertical profiling is not anticipated in areas
with existing overburden and bedrock monitoring wells. Instead, groundwater vertical profiling
locations at each AOC were selected to define the nature and extent of PFAS in areas downgradient
of PFAS groundwater contamination that do not have good monitoring well coverage.

Figures 2 and 5 show proposed vertical profile locations for AOC 32/43A. The rationale for each
groundwater vertical profile boring is provided in Table 5. Groundwater vertical profile samples
will be collected in 10-ft intervals from water table to rig refusal or the bedrock surface. The depth
to water will be measured in accordance with Field Procedure SOP-F0002 (Worksheet # 21 of the
UFP-QAPP, Appendix A) at nearby monitoring wells and depth to bedrock will be estimated based
on the results of previous remedial investigations completed at AOCs 32/43A (ABB, 1994). If rig
refusal is encountered significantly shallower than the anticipated depth to bedrock, one 10-ft step
out boring will be conducted. The sampling nomenclature, anticipated depths, and analytical scope
are summarized in Table 6.

Groundwater samples will be collected during advancement of the vertical profiling borings using
field procedure SOP-F014 (Direct Push Technology) and SOP-F003 (Groundwater Sampling) and
SOP-F009 (PFAS Sampling) as listed in Section 7.0 of this FSP and Worksheet #21 of the UFP
QAPP. Field guality control samples, such as field duplicate and field blanks will be collected at
a frequency as specified in Worksheet #20 of the UFP-QAPP (Appendix A).

5.2.3.3 Soil Sampling

No potential soil source areas have been identified at AOCs 32 and 43A. In addition, detections
of PFAS at concentrations slightly greater the LHA have been reported in only one monitoring
well sampled in this area. Due to the lack of reported AFFF use at AOCs 32 and 43A (the Devens
Recycling Center is located downgradient of AOC 32), coupled with the limited PFAS data set in
groundwater, insufficient data are available to determine where soil sampling may be warranted.
If groundwater data collected during this RI indicate that a PFAS soil source area is present, up to
five soil borings will be advanced at the potential source area(s) to determine if PFAS
contamination is present in soils. The location of the soil borings will be reviewed with USEPA
and MassDEP and will be determined based on a review of the PFAS groundwater data. Soil
samples will be collected for PFAS analysis from 0-0.5, 0.5-3, 3-7, 7-15 ft below ground surface
(bgs), and 2 ft above the water table. If the water table is encountered at a depth less than 17 ft
bgs then the final soil sampling interval at the boring will be shortened by the appropriate amount
to collect a separate 2-foot sample just above the water table to assess leaching threat to
groundwater. Soil borings will be conducted using DPT and the samples would be analyzed for
PFAS by isotopic dilution analyte list in QAPP worksheet #15 (Appendix A). The sampling
nomenclature, anticipated depths, and analytical scope are summarized in Table 7.



If PFAS contamination is confirmed in soils, additional soil sampling may be needed to determine
the nature and extent of PFAS contamination in soil, to support a human health and ecological risk
assessment, and to collect data for the assessment of the source as a continuing source of PFAS to
groundwater.

5.2.3.4 Surface Water and Sediment Sampling

A surface water and shallow sediment sample (0 to 6 inches), will be collected from the southern
edge of the detention pond located north of the Devens recycling center facility (Figure 5). This
location was selected to determine if PFAS are present in surface water and/or sediment associated
with this detention pond. The selected location represents the area most likely to be impacted by
historic releases of AFFF to this detention pond, which is located downgradient of AOC 32 and
potentially received AFFF or AFFF-impacted water via overland flow during the Devens Fire
Department response to the 2015 recycling facility fire. If a potential for human health and/or
ecological risks are identified (i.e., PFAS are present at concentrations greater than USEPA SSLs
[USEPA, 2018] or ecological screening values presented in the HERA Work Plan [KGS, 2018d]),
additional surface water and sediment sampling may be needed to characterize the extent of PFAS
in surface water and/or sediment at the detention pond. The sampling nomenclature for each
surface water and sediment location and the quality control samples are provided in Table 3.

Surface water and sediment samples will be analyzed for PFAS by isotope dilution (analyte list in
QAPP Worksheet #15), TOC, and grain size. Sample collection procedures are provided in
Worksheet #21. Field QC samples will be collected at a frequency specified by Worksheet #20 of
the UFP-QAPP (Appendix A).

5.2.3.5 Monitoring Well Installation

An overburden and bedrock monitoring well network for PFAS will be developed for
AOCs 32/43A. The PFAS groundwater monitoring network at AOCs 32/43A will entail the use
of existing monitoring wells that will be augmented with installation of new monitoring wells. For
planning purposes up to two new overburden and one new bedrock monitoring wells will be
installed at AOC 32 and up to two new overburden wells will be installed at AOC 43. The rationale
for installing new monitoring wells at AOC 32/43A is provided in Table 8. Tentative locations
for the new monitoring wells are shown on Figure 5. However, monitoring well installation will
be completed following a review of the PFAS data obtained from groundwater vertical profiling,
soil sampling, and existing monitoring wells; the final location and screen settings of the
permanent monitoring wells will be reviewed with the USEPA and MassDEP and will be based
on that data. The monitoring well network will be designed to monitor PFAS contamination in
groundwater at AOCs 32/43A as well as provide bounding locations to demonstrate the limits of
PFAS contamination in groundwater.

During advancement of the monitoring well borings, soil cores may be collected from the water
table to the bottom of the boring for field lithologic classification at select locations and a subset
of select samples will be collected for grain size, TOC, and total oxidizable precursor (TOP) assay
analysis (Table 9). Confirmation of the depth to the top of bedrock may also be conducted, where
it is an identified data gap after review of the vertical profiling data and previous bedrock elevation
data from other investigations.

During installation of the bedrock monitoring well, bedrock will be continuously cored 20 ft into
rock to evaluate the competency of the rock and weathering/fractures present. The well will be
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installed through drive and wash drilling. Rock cores will be described to evaluate fracturing and
establish rock quality designations. Core will be archived at Devens. If little or no evidence of
fracturing is observed, it may be determined unnecessary to install a bedrock monitoring well.
Whether the bedrock hole is left open or a well screen is installed will be determined before the
well is drilled. If installed, the well will be cased into rock and hydraulic testing of the well may
be conducted to document hydraulic characteristics. After the new wells are installed, an Area 2
synoptic water level survey will be conducted.

5.2.3.6 Baseline Sampling of New Monitoring Wells

New monitoring wells will be sampled after installation. The samples will be analyzed for PFAS
by isotope dilution (analyte list in QAPP Worksheet #15). Samples from selected wells
(approximately two per AOC) located within areas of high PFAS concentrations will be analyzed
for PFAS via the TOP assay and for DOC. The new monitoring wells to be sampled along with
the sampling nomenclature and analytical scope are provided in Table 10.

As discussed in Section 4.7, after new monitoring wells are installed, a synoptic water level
measurement event will be conducted for Area 2 to evaluate groundwater flow within and between
each AOC. The synoptic water level event will consist of monitoring water levels at a combination
of new and existing monitoring wells. The specific wells for the synoptic water level event will
be determined after the locations and screen settings of the new monitoring wells are determined.

53 AOC 43G
5.3.1 Introduction/Conceptual Site Model Discussion

AOC 43G consists of the former Army Air Force Exchange Service (AAFES) gas station (Areas 2
and 3) and historical Gas Station G (Area 1) and has been the subject of previous site investigations
and remedial investigations due to petroleum contamination in soil and groundwater resulting from
the past operations. Historical Gas Station G was used by the Army primarily during World War 11
through the 1950’s, prior to the development of AFFF. Therefore, Area 1 at AOC 43G is not
considered to be a potential source for PFAS. The AAFES gas station was reportedly in use
through 1993 with the associated underground tanks removed in 1996. The Army and USEPA
signed a ROD in 1996 documenting the selection of intrinsic remediation with LTM as the selected
remedy for AAFES. The major components of the selected remedy included intrinsic
bioremediation, intrinsic bioremediation assessment data collection and groundwater modeling,
installing additional monitoring wells, long-term groundwater monitoring, annual data reports to
USEPA and MassDEP, and five-year reviews. Intrinsic bioremediation is the principal component
proposed to prevent petroleum-related contaminants of concern that exceed groundwater cleanup
levels from potentially migrating off Army property (ABB, 1996a, Sovereign/HGL, 2015).

This AOC was not identified as a potential site for use and/or storage of AFFF during the base-
wide PFAS PA (KGS, 2017). However, groundwater samples were collected from two monitoring
wells at AOC 43G as part of the LTM sampling (KGS, 2018b) to provide more information about
the overall extent of PFAS in groundwater at Devens. The monitoring wells selected for PFAS
sampling are shown on Figure 6 and are located downgradient of both the AOC 43G source area
and Devens Department of Public Works buildings.

Depth to bedrock at AOC 43G was determined during the previous remedial investigation (ABB,
1996a) and is characterized a sloping downward to the southeast from an elevation of
approximately 280 ft mean sea level near Queenstown Street to approximately 255 ft mean sea
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level near monitoring well XGM-94-06X (Figure 6). Overburden at AOC 43G is comprised of
unconsolidated sand and gravel with basal till deposits (ABB, 1996a). The overburden at AOCS
43 is approximately 30 feet thick with the surface topography generally mimicking the bedrock
topography in the area (ABB, 1996a).

The interpretive water-table elevations for the 2017 LTM gauging event completed at AOC 43G
are shown on Figure 6. Groundwater flow at AOC 43G is generally to the east/southeast direction,
which is consistent with the site’s surficial topography and historic flow directions (KGS, 2018c).

5.3.2 Previous PFAS Sampling

Two overburden monitoring wells located downgradient of the AOC 43G source area were
sampled for PFAS as part of the LTM sampling (KGS, 2018b). The locations of wells sampled,
and associated results are presented on Figure 6. PFAS exceeded the USEPA LHA at both wells.
No soil, surface water, or sediment samples were collected at AOC 43G for PFAS analysis. The
data from previous sampling events are shown on Figure 6.

5.3.3 Remedial Investigation Approach/Sampling Plan

The remedial investigation for PFAS at AOC 43G will entail sampling existing monitoring wells
located upgradient of the PFAS contamination to assess the nature and extent of PFAS. The
existing monitoring network will be augmented with groundwater vertical profiling at borings to
delineate the vertical and lateral extent of PFAS in groundwater upgradient, downgradient, and
crossgradient of PFAS detections. Surface water and sediment samples will be collected from the
unnamed tributary to Robbins Pond, which is located approximately 450 feet downgradient of
PFAS groundwater contamination reported at monitoring well AAFES-7. New monitoring wells
will be installed at AOC 43G to supplement the existing monitoring well network. Details on the
sampling plan for AOC 43G are provided below.

5.3.3.1 Groundwater Sample Collection

A network of existing monitoring wells has been selected at locations that are located upgradient
of PFAS groundwater contamination to define the extent of PFAS in groundwater. The locations
of monitoring wells to be sampled are shown on Figure 6. A listing of monitoring wells to be
sampled at AOC 43G along with the sampling nomenclature and analytical scope are summarized
in Table 2 and well construction information is provided in Table 4.

Groundwater samples will be collected from existing monitoring wells for PFAS analysis using
technical procedures specified in Section 7.0 of this FSP and Worksheet #21 of the UFP QAPP.
Field quality control samples, such as field duplicate and field blanks will be collected at a
frequency as specified in Worksheet #20 of the UFP-QAPP (Appendix A). Groundwater samples
will be analyzed for PFAS by isotope dilution (analyte list in QAPP Worksheet #15).

5.3.3.2 Groundwater Vertical Profiling

Monitoring well data collection will be followed by groundwater vertical profiling at new
locations. Eight vertical profiles are planned at AOC 43G. Groundwater vertical profiling
locations were selected to enhance the evaluation of PFAS nature and extent in areas upgradient,
crossgradient and downgradient of PFAS groundwater contamination.

Figure 6 shows proposed vertical profile locations for AOC 43G. The rationale for each
groundwater vertical profile boring is provided in Table 5. Groundwater vertical profile samples
will be collected in 10-ft intervals from water table to rig refusal or the bedrock surface. The depth
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to water at AOC 43G will be measured at nearby monitoring wells (in accordance with Field
Procedure SOP-F0002 [Worksheet # 21 of the UFP-QAPP], Appendix A) and depth to bedrock
will be estimated based on the results of previous remedial investigations completed at AOC 43G
(ABB, 1996a). If rig refusal is encountered significantly shallower than the anticipated depth to
bedrock, one 10-ft step out boring will be conducted. The sampling nomenclature, anticipated
depths, and analytical scope are summarized in Table 6.

Groundwater samples will be collected during advancement of the vertical profiling borings using
field procedure SOP-F014 (Direct Push Technology) and SOP-F003 (Groundwater Sampling) and
SOP-F009 (PFAS Sampling) as listed in Section 7.0 of this FSP and Worksheet #21 of the UFP
QAPP. Field quality control samples, such as field duplicate and field blanks will be collected at
a frequency as specified in Worksheet #20 of the UFP-QAPP (Appendix A).

5.3.3.3 Soil Sampling

No potential soil source areas have been identified at AOC 43G. The existing PFAS data set for
AOC 43G is limited to a one-time sampling of groundwater from two monitoring wells located
downgradient of the AOC 43G source area. Therefore, an insufficient data set is currently
available to determine where soil sampling may be warranted. If groundwater data collected from
monitoring wells and groundwater vertical profile borings during this RI indicate that a PFAS
source area is present, up to five soil borings will be advanced at the potential source area(s) to
determine if PFAS contamination is present in soils. The location of the soil borings will be
reviewed with USEPA and MassDEP and will be based on a review of the PFAS groundwater
data. Soil samples will be collected from 0-0.5, 0.5-3, 3-7, 7-15 ft bgs, and 2 ft above the water
table. If the water table is encountered at a depth less than 17 ft bgs then the final soil sampling
interval at the boring will be shortened by the appropriate amount to collect a separate 2-foot
sample just above the water table to assess leaching threat to groundwater. Soil borings will be
conducted using DPT and the samples would be analyzed for PFAS by isotopic dilution analyte
list in QAPP worksheet #15 (Appendix A). The sampling nomenclature, anticipated depths, and
analytical scope are summarized in Table 7.

If PFAS contamination is confirmed in soils at, additional soil sampling may be needed to
determine nature and extent of PFAS contamination in soil, to support a human health and
ecological risk assessment, and to collect data for the assessment of the source as a continuing
source of PFAS to groundwater.

5.3.3.4 Surface Water and Sediment Sampling

Collocated surface water and shallow sediment samples, involving cores (0 to 6 inches), will be
collected from three locations in the unnamed tributary to Robbins Pond (Figure 6) and three
locations within Robbins Pond to determine if PFAS are present in surface water and sediment at
these surface water features (Figure 11). If a potential for human health and/or ecological risks
are identified (i.e., PFAS are present at concentrations greater than USEPA SSLs (USEPA, 2018)
or ecological screening values presented in the HERA Work Plan [KGS, 2018d]), additional
surface water and sediment sampling may be needed to identify which areas of the unnamed
tributary or Robbins Pond are contributing the greatest risk.

Surface water and sediment samples will be analyzed for PFAS by isotope dilution (analyte list in
QAPP Worksheet #15), TOC, and grain size. Field QC samples will be collected at a frequency
specified by Worksheet #20 of the UFP-QAPP (Appendix A). Sample collection procedures are
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provided in Worksheet #21. The sampling nomenclature for each surface water and sediment
location and the quality control samples are provided in Table 3. In addition, Table 3 provides
direction on whether surface water and sediments should be collected from the shoreline or main
channel of a surface water system.

5.3.3.5 Monitoring Well Installation

A monitoring well network for PFAS will be developed based on a review of the monitoring well
sampling, groundwater vertical profiling and, if completed, soil sampling PFAS results. One or
more overburden monitoring wells will be installed at AOC 43G. The rationale for installing new
monitoring wells at AOC 43G is provided in Table 8. Tentative locations for the new monitoring
wells are shown on Figure 6. However, monitoring well installation will be completed following
a review of the PFAS data obtained from groundwater vertical profiling, soil sampling, and
existing monitoring wells; the final location and screen settings of the permanent monitoring wells
will be reviewed with the USEPA and MassDEP and will be based on that data. During
advancement of the monitoring well borings, soil cores may be collected from the water table to
the bottom of the boring for field lithologic classification from select locations and select samples
will be collected for grain size, TOC, and TOP assay analysis (Table 9). Confirmation of the depth
to the top of bedrock may also be conducted, where it is an identified data gap after review of the
vertical profiling data and previous bedrock elevation data from other investigations. After the
new wells are installed, an Area 2 synoptic water level survey will be conducted.

5.3.3.6 Baseline Sampling of New Monitoring Wells

New monitoring wells will be sampled after installation. The samples will be analyzed for PFAS
by isotope dilution (analyte list in QAPP Worksheet #15). Samples from selected wells
(approximately two per AOC) located within areas of high PFAS concentrations will be analyzed
for PFAS via the TOP assay and for DOC. The new monitoring wells to be sampled along with
the sampling nomenclature and analytical scope are provided in Table 10.

As discussed in Section 4.7, after new monitoring wells are installed, a synoptic water level
measurement event will be conducted for Area 2 to evaluate groundwater flow within and between
each AOC. The synoptic water level event will consist of monitoring water levels at a combination
of new and existing monitoring wells. The specific wells for the synoptic water level event will
be determined after the locations and screen settings of the new monitoring wells are determined.

54 AOC43)
5.4.1 Introduction/Conceptual Site Model Discussion

The Army historically used AOC 43J as a former gas station/motor pool, and subsequently as a
vehicle storage yard and maintenance facility for Fort Devens up to the time of base closure in
1996. Several USTs for gasoline, waste oil and diesel were formerly located at AOC 43J as shown
on Figure 7. In addition, a 1,000-gallon UST for storage of maintenance wastes was reportedly
located to the south of former building T2446 (Haley and Aldrich, 2017).

The Army and USEPA signed a ROD in 1996 documenting the selection of intrinsic remediation
with LTM as the selected remedy for AAFES (ABB, 1996b). The major components of the
selected remedy included intrinsic bioremediation (i.e., MNA), intrinsic bioremediation
assessment data collection and groundwater modeling, installing additional monitoring wells,
long-term groundwater monitoring, annual data reports to USEPA and MassDEP, and five-year
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reviews. It was noted during a five-year review that MNA would not reach the ROD goals within
the required 30-year performance period. Therefore, pilot testing in 2010 and 2011 (Haley and
Aldrich, 2015) and subsequent injections performed in 2012 of sodium persulfate/calcium
peroxide were conducted to provide short-term oxidation and long-term reduction processes to

augment MNA to reduce petroleum-related contaminant concentrations remaining at the site
(Haley and Aldrich, 2015 and 2017).

The depth to bedrock at AOC 43J ranges from near surface at the northwestern edge of AOC 43J
(near monitoring well XJM-93-01X) to approximately 20 ft bgs in the vicinity of the AOC 43J
source area, to approximately 60 ft bgs to the southeast, near XJM-94-07X (ABB, 1996b).

Generalized groundwater flow direction in the overburden near AOC 43J are shown on Figure 7
and are based on historic depth to water measurements collected during LTM activities at this
AOC (Haley & Aldrich, 2017). Groundwater flow at AOC 43J is generally to the east/southeast
direction, which is consistent with the site’s surficial and bedrock topography and historic flow
directions (ABB 1996b).

AOC 43J was not identified as a potential site for use and/or storage of AFFF during the base-wide
PFAS PA (KGS, 2017). However, groundwater samples were collected from four monitoring
wells at AOC 43] as part of the LTM sampling (KGS, 2018b). The monitoring wells selected for
PFAS sampling are shown on Figure 7 and are located downgradient of the AOC 43J source area.

5.4.2 Previous PFAS Sampling

PFOS and PFOA were not detected at three of the four monitoring wells sampled. A combined
PFOS and PFOA concentration of 11.1 ng/L was reported at the most downgradient well sampled
(XIM-94-07X). Based on this detection, AOC 43J was added to the Devens PFAS RI for further
investigation. The data from previous sampling events are shown on Figure 7.

5.4.3 Remedial Investigation Approach/Sampling Plan

The remedial investigation for PFAS at AOC 43J will entail sampling existing monitoring wells
located upgradient and crossgradient of the PFAS detections in groundwater to determine the
nature and extent of PFAS in groundwater. There are no surface water bodies or wetland areas
located in the immediate vicinity of AOC 43J. Therefore, surface water and sediment sampling at
AOC 43J is not planned at this time. No new monitoring well installations are proposed for this
AOC. Details on the sampling plan for AOC 43Jare provided below.

5.4.3.1 Groundwater Sample Collection

Ten existing overburden monitoring wells will be sampled for PFAS analysis. These wells are
located upgradient, within and downgradient of the AOC 43J source area and were selected to
determine PFAS concentrations in groundwater. The locations of monitoring wells to be sampled
are shown on Figure 7. A listing of monitoring wells to be sampled at AOC 43J along with the
sampling nomenclature and analytical scope are summarized in Table 2 and well construction
information is provided in Table 4.

Groundwater samples will be collected from existing monitoring wells for PFAS analysis using
technical procedures specified in Section 7.0 of this FSP and Worksheet #21 of the UFP QAPP.
Field quality control samples, such as field duplicate and field blanks will be collected at a
frequency as specified in Worksheet #20 of the UFP-QAPP (Appendix A). Groundwater samples
will be analyzed for PFAS by isotope dilution (analyte list in QAPP Worksheet #15).
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5.4.3.2 Groundwater Vertical Profiling

Due to the relatively thin nature of the overburden at the AOC 43J source area (0 ft to 20 ft bgs)
the existing monitoring wells are screened across much of the saturated zone of the overburden
aquifer at AOC 43J (ABB, 1996b). Therefore, groundwater vertical profiling to delineate the
vertical distribution of PFAS in the vicinity of the AOC 43J area wells (if present) is not
anticipated. However, if the PFAS results obtained from the existing monitoring wells indicate
that data gaps regarding either the lateral of vertical distribution of PFAS in groundwater at
AOC 43] exist, groundwater vertical profiling may be considered. The number and placement of
the vertical profiles will be reviewed with the USEPA and MassDEP and will be based on the
existing monitoring well data.

If advanced, groundwater vertical profile samples will be collected in 10-ft intervals from water
table to rig refusal or the bedrock surface. The depth to water will be measured in accordance with
Field Procedure SOP-F0002 (Worksheet # 21 of the UFP-QAPP, Appendix A) at nearby
monitoring wells and depth to bedrock will be estimated based on the results of previous remedial
investigations completed at AOCs 43J (ABB, 1996b). If rig refusal is encountered significantly
shallower than the anticipated depth to bedrock, one 10-ft step out boring will be conducted.

Groundwater samples will be collected during advancement of the vertical profiling borings using
field procedure SOP-F014 (Direct Push Technology) and SOP-F003 (Groundwater Sampling) and
SOP-F009 (PFAS Sampling) as listed in Section 7.0 of this FSP and Worksheet #21 of the UFP
QAPP. Field quality control samples, such as field duplicate and field blanks will be collected at
a frequency as specified in Worksheet #20 of the UFP-QAPP (Appendix A).

5.4.3.3 Soil Sampling

No potential soil source areas have been identified at AOC 43J. The existing PFAS data set for
AOC 43J is limited to a one-time sampling of three monitoring wells located downgradient of the
AOC 43J source area during the LTM sampling (KGS, 2018b). Therefore, an insufficient data set
is currently available to determine where soil sampling may be warranted. If groundwater data
collected from monitoring wells and groundwater vertical profile borings, if completed, during
this RI indicate that a PFAS source area is present, up to five soil borings will be advanced at the
potential source area(s) to determine if PFAS contamination is present in soils. The location of
the soil borings will be reviewed with USEPA and MassDEP and will be based on a review of the
PFAS groundwater data. Soil samples will be collected from 0-0.5, 0.5-3, 3-7, 7-15 ft bgs, and
2 ft above the water table. Soil borings will be conducted using DPT and the samples would be
analyzed for PFAS by isotopic dilution analyte list in QAPP worksheet #15 (Appendix A). The
sampling nomenclature, anticipated depths, and analytical scope are summarized in Table 7.

If PFAS contamination is confirmed in soils, additional soil sampling may be needed to determine
nature and extent of PFAS contamination in soil, to support a human health and ecological risk
assessment, and to collect data for the assessment of the source as a continuing source of PFAS to
groundwater.

55 AOC76
5.5.1 Introduction/Conceptual Site Model Discussion

The fire station at Jackson Road began operation in the 1940°s by the Army for Fort Devens.
Following the base closure in 1996, all Army fire and emergency response operations were
transferred to MassDevelopment and the Devens Fire Department (KGS, 2018b). It has been
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reported that AFFF was applied to a dumpster fire at the fire station in the early 1990’s. After
1996, this facility was transferred to MassDevelopment and fire-hose training with AFFF resulted
in discharge of AFFF to pavement behind (east/southeast of) the building. AFFF likely flowed to
edges of pavement to the east and south and also into the nearby storm water detention basin.
AFFF was also reportedly stored in an area located immediately south of the fire department
building (Figure 9).

Willow Brook is located east of AOC 76. Surficial topography slopes slightly downward to the
northeast, toward Willow Brook. There are no existing monitoring wells in the vicinity of
AOC 76; however, knowledge of the regional flow field indicates that groundwater flow direction
at AOC 76 is likely to the northeast from the Devens Fire Station toward Willow Brook.

5.5.2 Previous PFAS Sampling

Groundwater samples were collected at the water table and soil samples were collected from
0-5 ft bgs from nine temporary well points that were advanced during the SI addendum
(BERS-Weston, 2018b). Maximum PFAS concentrations were reported in groundwater to the
northeast of the parking lot and beneath the drainage retention pond at temporary well point
FH-17-09 (Figure 9). Concentrations of PFAS that exceed the USEPA LHA were also detected
in groundwater located to the southeast of parking area, near Willow Brook (former extent of
pavement) and beneath the former storage area located immediately south of the Fire Station
(Figure 9). PFAS were reported in composite soil samples collected from 0-5 ft bgs. Both PFOS
and PFOA were detected in soil. The data from previous sampling events are shown on Figure 9.

5.5.3 Remedial Investigation Approach/Sampling Plan

There are no existing groundwater monitoring wells at AOC 76. Therefore, the remedial
investigation approach at AOC 76 entails advancement of groundwater vertical profiles to
delineate the vertical and lateral extent of PFAS in groundwater, installation of piezometers to
characterize groundwater flow direction, soil sampling near reported source areas,
surface/sediment sampling at Willow Brook, and development of a monitoring well network
through installation of monitoring wells. Details on the sampling plan for AOC 76 are provided
below.

5.5.3.1 Groundwater Vertical Profiling

Groundwater vertical profiling will first be conducted to better delineate extent of PFAS in
groundwater. The rationale for each vertical profile location is provided in Table 5. Groundwater
vertical profile samples will be collected in 10-ft intervals from water table to rig refusal or the
bedrock surface. Depth to water at AOC 76 is estimated to be approximately 12 ft bgs at the
detention pond to 25 ft bgs near the Devens Fire Station (BERS-Weston, 2018b). Due to the
absence of existing monitoring wells within AOC 76, during advancement of vertical profile
borings for this RI, the water level will be measured at each vertical profile by advancing the
stainless-steel sampling screen to the estimated water table depth, inserting a decontaminated
electronic water level meter in to the inner rods and monitoring the water levels until it stabilizes.
The screened interval for the first vertical profile sample will be adjusted to coincide with the water
table. Groundwater samples will subsequently be collected at 10-ft intervals to refusal. The depth
to bedrock is estimated to be approximately 50 ft bgs (MassGIS, 2018). If rig refusal is
encountered significantly shallower than the anticipated depth to bedrock, one 10-ft step out boring
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will be conducted. The sampling nomenclature, anticipated depths, and analytical scope are
summarized in Table 6.

Groundwater samples will be collected during advancement of the vertical profiling borings using
field procedure SOP-F014 (Direct Push Technology) and SOP-F003 (Groundwater Sampling) and
SOP-F009 (PFAS Sampling) as listed in Section 7.0 of this FSP and Worksheet #21 of the
UFP QAPP. Field quality control samples, such as field duplicate and field blanks will be collected
at a frequency as specified in Worksheet #20 of the UFP-QAPP (Appendix A).

At 12 of the vertical profiling locations, piezometers will be set at the water table. The piezometers
will be surveyed, and a synoptic water level survey will be performed. The synoptic water level
survey will be used to assist in placement of monitoring wells, and additional vertical profiling
locations if they are needed. Locations tentatively identified for piezometer installation are noted
on Table 5.

5.5.3.2 Soil Sampling

Soil sampling will be conducted at locations within and near suspected AFFF discharge/storage
areas including the drainage detention pond, edge of pavement, former AFFF storage area behind
the Devens Fire Station, and near the dumpster fire locations (Figure 9). The rationale for soil
borings placement at AOC 76 is included in Table 5. The soil sampling locations were selected in
consideration of historic AFFF use and storage at the site and the PFAS soil sampling results
obtained during the SI addendum (BERS-Weston, 2018b). The soil sampling program at AOC 76
is designed to identify/confirm the location of soil source areas at AOC 76. PFAS contamination
in groundwater at AOC 76 is attributed to releases of AFFF at the ground surface and PFAS
migrated downward through the vadose zone (either as pure AFFF or in the dissolved-phase to the
water table) where, due to their unique electrostatic properties, may have preferentially adsorbed
to soil at the groundwater/air interface associated with the water table. Therefore, at each soil
boring location composite soil samples will be collected from 0-1 ft bgs, 3-7 ft bgs, and another
sample will be collected at the water table to identify the presence or absence of soil contamination
in the overburden at each of the potential source areas associated with AOC 76. The sampling
nomenclature, anticipated depths, and analytical scope for the soil borings at AOC 76 are
summarized in Table 7. Once source areas as identified, additional soil sampling will be completed
to further delineate PFAS in soil contamination and support a risk assessment.

5.5.3.3 Surface Water and Sediment Sampling

Surface water and shallow sediment samples, involving cores (0 to 6 inches), will be collected
from six locations along Willow Brook between Robbins Shop Pond and the Nonacoicus Brook
to determine if PFAS are present in surface water and sediment at Willow Brook. The locations
are shown on Figure 11. WB-18-01 was selected to determine PFAS in surface water and sediment
at the beginning of Willow Brook, prior to any potential inputs of PFAS from AOC 76. WB18-
02 and 18-03 were located in areas most likely to be impacted by groundwater discharge of PFAS
contaminated water originating from AOC 76. WB-18-04, WB-18-05, and WB-18-06 are located
downstream of AOC 76.

If a potential for human health and/or ecological risks are identified (i.e., PFAS are present at
concentrations greater than USEPA SSLs [USEPA, 2018] or ecological screening values presented
in the HERA Work Plan [KGS, 2018d]), additional surface water and sediment sampling may be
needed to identify which areas of Willow Brook is contributing the greatest potential risk.
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Surface water and sediment samples will be analyzed for PFAS by isotope dilution (analyte list in
QAPP Worksheet #15), TOC, and grain size. The sampling nomenclature for each surface water
and sediment location and the quality control samples are provided in Table 3. Sample collection
procedures are provided in Worksheet #21. Field QC samples will be collected at a frequency
specified by Worksheet #20 of the UFP-QAPP (Appendix A).

5.5.3.4 Monitoring Well Installation

A monitoring well network for PFAS will be developed based on a review of the groundwater
vertical profiling and soil sampling PFAS results, and the synoptic water level survey of the
piezometers. New overburden monitoring wells will be installed (in addition to the 12 piezometers
described in Section 5.5.3.1) at AOC 76. Tentative locations for the new monitoring wells are
shown on Figure 9. However, monitoring well installation will be completed following a review
of the PFAS data obtained from groundwater vertical profiling, soil sampling, and existing
monitoring wells; the final location and screen settings of the permanent monitoring wells will be
reviewed with the USEPA and MassDEP and will be based on that data. During advancement of
the monitoring well borings, soil cores may be collected from the water table to the bottom of the
boring for field lithologic classification from select locations and select samples will be collected
for grain size, TOC, and TOP assay analysis (Table 9). Confirmation of the depth to the top of
bedrock may also be conducted, where it is an identified data gap after review of the vertical
profiling data. After the new wells are installed, an Area 2 synoptic water level survey will be
conducted.

5.5.3.5 Baseline Sampling of New Monitoring Wells

New monitoring wells will be sampled after installation. The samples will be analyzed for PFAS
by isotope dilution (analyte list in QAPP Worksheet #15). Samples from selected wells
(approximately two per AOC) located within areas of high PFAS concentrations will be analyzed
for PFAS via the TOP assay and for TOC. The new monitoring wells to be sampled along with
the sampling nomenclature and analytical scope are provided in Table 10.

5.6 MACPHERSON WATER SUPPLY WELL
5.6.1 Introduction/Conceptual Site Model Discussion

MacPherson well is located on an undeveloped parcel of land that is bound by the Nashua River
to the west and north, by the Nonacoicus Brook to the east and West Main Street to the south. The
town of Ayer municipal wastewater treatment facility and sludge disposal landfill are located to
the east of the MacPherson well, on the opposite side of the Nonacoicus Brook. Residential
properties and a plastic manufacturing facility are located to the west of the MacPherson well, on
the opposite side of the Nashua River. Various commercial properties and Fort Devens are located
to the south of west Main Street.

5.6.2 Previous PFAS Sampling

MassDevelopment operates the MacPherson water supply well as part of the Devens municipal
water supply. MassDevelopment first sampled the MacPherson well for PFAS in July 2016 and
the sum of PFOS and PFOA was reported at 69 ng/L, just under the USEPA LHA of 70 ng/L.
MassDevelopment continued to sample the well on a quarterly basis and the sum of PFOS and
PFOA ranged between 62 ng/L and 107 ng/L. In February 2018, the MacPherson municipal well
was taken out of service after MassDEP informed MassDevelopment that MassDEP is considering
adopting a guideline, known as an Office of Research and Standards Guideline (ORSG), which
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provides recommended contaminant levels in drinking water and is set to be protective against
adverse health effects for all people consuming the water for a lifetime. The ORSG is the level of
the five PFAS compounds (PFOS, PFOA, perfluorononanoic acid [PFNA], perfluorohexane
sulfonic acid [PFHxS], and perfluoroheptanoic acid [PFHpA]), individually or in combination of
70 ng/L.

5.6.3 Remedial Investigation Approach/Sampling Plan

The remedial investigation for PFAS at MacPherson water supply well will entail sampling
existing groundwater wells that are located upgradient of the MacPherson water supply well and
groundwater vertical profiling. In addition, the effluent from the Town of Ayer waste water
treatment plant, which discharges to the Nonacoicus Brook (Figure10) will be sampled for PFAS.
Details on the sampling plan for the MacPherson water supply well are provided below.

5.6.3.1 Groundwater Sampling

Existing monitoring wells at AOC 69W, which is located approximately 1,800 ft south and
upgradient of the MacPherson water supply well (Figures 1 and 8) will be sampled for PFAS
analysis. These wells are the closest available Devens monitoring wells located upgradient of the
MacPherson water supply well and will provide data regarding the presence or absence of PFAS
in groundwater upgradient (to the south) of the MacPherson water supply well. The locations of
AOC 69W monitoring wells are shown on Figure 8. A listing of monitoring wells to be sampled
at AOC 69W along with the sampling nomenclature and analytical scope are summarized in Table
2 and well construction information is provided in Table 4.

There are three observation wells (MPP-93-01 through MPP-93-03) near the MacPherson water
supply well that are proposed to be sampled for PFAS analysis (Table 2). These wells are not
maintained by the Army and are not routinely sampled. Therefore, the viability of these wells for
sampling will be assessed as part of this RI. If the wells are determined to be viable and well
construction information can be obtained, then these wells will be sampled for PFAS analysis.

Four monitoring wells located around the Town of Ayer sludge landfill at the waste water
treatment plant east of MacPherson water supply well (Figure 10) will be sampled for PFAS
analysis. The locations of the wells are shown on Figure 10. A listing of monitoring wells to be
sampled along with the sampling nomenclature and analytical scope are summarized in Table 2
and well construction information is provided in Table 4.

Groundwater samples will be collected from existing monitoring wells for PFAS analysis using
technical procedures specified in Section 7.0 of this FSP and Worksheet #21 of the UFP QAPP.
Field quality control samples, such as field duplicate and field blanks will be collected at a
frequency as specified in Worksheet #20 of the UFP-QAPP (Appendix A). Groundwater samples
will be analyzed for PFAS by isotope dilution (analyte list in QAPP Worksheet #15).

5.6.3.2 Groundwater Vertical Profiling

Groundwater vertical profiling will be conducted along a perimeter transect that encircles the
MacPherson water supply well to delineate the vertical and lateral extent of PFAS in groundwater
in the immediate vicinity of the well. The locations of proposed vertical profiles are shown on
Figure 10 and the rationale for each vertical profile is provided in Table 5. Groundwater vertical
profile samples will be collected in 10-ft intervals from water table to rig refusal or the bedrock
surface. The depth to water will be measured in accordance with Field Procedure SOP-F0002
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(Worksheet #21 of the UFP-QAPP, Appendix A) at nearby monitoring wells. If rig refusal is
encountered significantly shallower than the anticipated depth to bedrock, one 10-ft step out boring
will be conducted.

Additional groundwater vertical profiling locations are anticipated to be advanced at Devens along
subsequent transects located to the south and upgradient of the PFAS contamination identified at
the MacPherson water supply well in an effort to trace PFAS groundwater contamination back to
a known or unknown source at Devens (Figure 10). The depth intervals sampled at these additional
vertical profile borings may target the zone of PFAS contamination observed at the initial transect
and may/or may not extend to bedrock. The final location of additional groundwater vertical
profile borings and the associated sampling intervals will be based on a review of the groundwater
vertical profile results obtained from the initial transect of vertical profiles, but for planning
purposes are anticipated to be in the vicinity of the transect shown on Figure 10.

5.6.3.3 Soil Sampling

The presence of PFAS in groundwater near the MacPherson water supply well vertical profiling
locations is assumed to be distal from potential PFAS sources. Therefore, PFAS near the
MacPherson water supply well likely exists in the dissolved phase in this area of the aquifer and,
as such, collection of soil samples is not planned at the eight initial groundwater vertical profiles
or six subsequent vertical profiles. If groundwater data collected during this RI indicate that a
PFAS soil source area is present, up to five soil borings will be advanced at the potential source
area(s) to determine if PFAS contamination is present in soils. The location of the soil borings
will be reviewed with USEPA and MassDEP and will be determined based on a review of the
PFAS groundwater data. Soil samples will be collected from 0-0.5, 0.5-3, 3-7, 7-15 ft bgs, and
2 ft above the water table. If the water table is encountered at a depth less than 17 ft bgs then the
final soil sampling interval at the boring will be shortened by the appropriate amount to collect a
separate 2-foot sample just above the water table to assess leaching threat to groundwater. Soil
borings will be conducted using DPT and the samples would be analyzed for PFAS by isotopic
dilution analyte list in QAPP Worksheet #15 (Appendix A). The sampling nomenclature,
anticipated depths, and analytical scope are summarized in Table 7.

If PFAS contamination is confirmed in soils at, additional soil sampling may be needed to
determine nature and extent of PFAS contamination in soil, to support a human health and
ecological risk assessment, and to collect data for the assessment of the source as a continuing
source of PFAS to groundwater.

5.6.3.4 Surface Water and Sediment Sampling

As described in Sections 5.1.3.2 and 5.5.3.3 surface water and sediment samples will be collected
from Nonacoicus Brook (located approximately 750 feet northeast of the MacPherson water
supply well) and Willow Brook (located approximately 900 feet east of the MacPherson water
supply well) will be sampled.

It is unknown if PFAS at the MacPherson water supply well are related to surface water from the
Nashua River. However, if PFAS are detected in groundwater at vertical profiles advanced
between the MacPherson water supply well and the Nashua River, surface water and sediment
sampling of the Nashua River near the MacPherson water supply well may be conducted. The
number and location of surface water and sediment locations in the Nashua River will be
determined on a review of the PFAS groundwater results.
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5.6.3.5 Other Sampling

The effluent of the Town of Ayer Water Treatment plant will be sampled for PFAS analysis. The
effluent from this plant discharges to the Nashua River downstream of the MacPherson water
supply well (Figure 10).

5.6.3.6 Monitoring Well Installation

A PFAS groundwater monitoring well network will be developed based on a review of the
groundwater vertical profiling and existing monitoring well PFAS results. For planning purposes,
up to six monitoring wells will be advanced to support monitoring of PFAS at the MacPherson
water supply well. Tentative locations for the new monitoring wells are shown on Figure 10.
However, monitoring well installation will be completed following a review of the PFAS data
obtained from groundwater vertical profiling and existing monitoring wells; the final location and
screen settings of the permanent monitoring wells will be reviewed with the USEPA and MassDEP
and will be based on that data. During advancement of the monitoring well borings, soil cores
may be collected from the water table to the bottom of the boring for field lithologic classification
from select locations and select samples will be collected for grain size, TOC, and TOP assay
analysis. Confirmation of the depth to the top of bedrock may also be conducted, where it is an
identified data gap after review of the vertical profiling data and previous bedrock elevation data
from other investigations. After the new wells are installed, an Area 2 synoptic water level survey
will be conducted.

5.6.3.7 Baseline Sampling of New Monitoring Wells

New monitoring wells will be sampled after installation. The samples will be analyzed for PFAS
by isotope dilution (analyte list in QAPP Worksheet #15). Samples from selected wells
(approximately two per AOC) located within areas of high PFAS concentrations will be analyzed
for PFAS via the TOP assay and for DOC. The new monitoring wells to be sampled along with
the sampling nomenclature and analytical scope are provided in Table 10.

6.0 FIELD QUALITY CONTROL SAMPLES

Collection of field QC samples, including field duplicates, equipment blanks, field reagent blanks,
matrix spikes, and matrix spike duplicates, associated with groundwater, soil, surface water, and
sediment sampling efforts are required. A summary of the types and frequency of field quality
control samples to be collected is provided in Worksheet #20 (Field Quality Control Sample
Summary) of the UFP-QAPP (Appendix A).

7.0 FIELD PROCEDURES

The field SOP associated with the project are listed in Worksheet #21 of the UFP-QAPP and the
field equipment calibration, maintenance, testing and inspection requirements are listed in
Worksheet #22 of the UFP-QAPP, which are both provided in Attachment A of the UFP-QAPP
(Appendix A). The field SOPs are summarized below.

— Groundwater vertical profile borings will be conducted in accordance with the
procedure specified in Worksheet #17 of the UFP-QAPP and SOP-F014 (Direct Push
Technology).
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— Soil samples will be collected in accordance with SOP-F015 (Soil Sampling — Surface
and Shallow Depth) and SOP-F009 (PFAS Sampling).

— Surface water and sediment samples will be collected in accordance with SOP-F004
(Sediment-Surface Water Sampling) and SOP-F009 (PFAS Sampling).

— Groundwater samples will be collected in accordance with SOP-F003 (Groundwater
Sampling) and SOP-F009 (PFAS Sampling).

— Water quality parameters: dissolved oxygen, oxidation reduction potential, specific
conductance, temperature, and pH will be collected in accordance with SOP-F003
(Groundwater Sampling).

— Static depth to groundwater measurements will be measured in accordance with
SOP-F002 (Evaluation of Existing Monitoring Wells and Water Level Measurements).

— New groundwater monitoring wells will be constructed and developed in accordance
with SOP-F017 (Monitoring Well Construction and Development).

— Soil samples and soil cores will be described in the field in accordance with SOP-F018
(Soil Description).

— Private water supply wells will be purged and samples in accordance with SOP-F016
(Private and Water Supply Well Sampling).

8.0 SAMPLING PACKAGING AND SHIPPING REQUIREMENTS

Sample volume, containers, preservation, and holding time requirements are provided in combined
Worksheet #19 and #30 (Sample Containers, Preservation and Hold Times) of the UFP-QAPP
(Appendix A). Procedures for field sample handling, packing and shipment are detailed in
SOP-F008 (Sample Handling), which is listed in Worksheet #21 of the UFP-QAPP (Appendix A).
Sampling handling, custody and disposal requirements are provided in Worksheet #26 and 27 of
the UFP-QAPP and provided in Attachment A of the UFP-QAPP (Appendix A).

9.0 INVESTIGATION-DERIVED WASTE

IDW management procedures are presented in Worksheet #17 of the UFP-QAPP and will be
managed in accordance with SOP-F011 (IDW Management), which is listed in Worksheet #21 of
the UFP-QAPP and provided in Attachment A of the UFP-QAPP (Appendix A).

10.0 FIELD ASSESSMENT PROCEDURES AND CORRECTIVE ACTIONS

Periodic assessments will be performed during the course of the project so that the planned project
activities are implemented in accordance with the UFP-QAPP. The type, frequency, and
responsible parties of planned assessment activities to be performed for the project as well as any
corrective action measures, are provided in Combined Worksheet #31, 32, and 33 (Assessment
and Corrective Actions) of the UFP-QAPP (Appendix A).
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